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(54) ARRAY ANTENNA SYSTEM FOR RADIO BASE 
STATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an array antenna 
of a radio base station, which improves transmission 
quality and reception characteristics by combining a 
rake reception system and a multibeam antenna system. 

SOLUTION: In an array antenna system of a radio base 
station in a CDMA mobile communication, a beam former 
12 applies beam forming to a multipath signal receiver 
by plural antenna elements of an array antenna 11, forms 
plural electric beams B-, to B 4 , inputs them to inverse 
spread/delay adjustment parts (finger parts) 13 1 to 
13 k which are provided for each path of the multipath. 
Each finger part applies the inverse spreading to each 
of the plural beams to be inputted, a beam selector 15 
selects an inverse spread signal which has a desired 
signal element largest of all the beams of all the 
paths, a synthesis part 17 weights and synthesizes the 
selected inverse spread signal, and a decision part 18 
performs discrimination of data based on the synthesized 
signal. 
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(57) mm 

7 U— T V^-^V^x A(C^3V^-r, f-A7t-v 1 2 

K»tfc^fca»«^JlffiIMWlJ (^-r^tf-to) 13,- 
1 3,luA^t6. #7^ 

»RU -g-J&SBi 7tt31*?$ttfciS»i£»ft-§-^a^#(t 




^ (2) 

1 

[WfFi*#©i6§i] 

[it *gc 2 ] #^*^«*«#©»&i$nDiini»*«j£ 

SrBWMMfflai;: J: 9 H£ UTAH*-*" S r i £r*fc® t "f 3 
[ft;JSK5] -r/l^/*;*©;£y*;*:£tf— AtcoV^T, 30 

aa jbb*©* * * 1 * it «**© tr— a kjs c fcaas* 

jSSMr#J5fc#©*£3«r«2J. ffiBMtifcttSIR©^-*" 

^/■«^*lf-A©+d»e>, 0fS«-§-^©S!lS^*^« 40 

[»*«7] ^^^fe©tfri5aS»a:»/aMiij6SPSr, m 

t ©«rStt r t Sr#^ 1 1r% m&m 5 IE® 

[»**8] &f&nmtnzm<i\,^r&m7*~-?&wfe so 
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2 

aw**tfca»tt*fli*at«flrf f -^© s w* 

«*, 

l r w^-r * its? £ft x., 
A, 

•J#P©*ffllMt £ 5 i i: i "t" 5 St #9 8 lEtt© T 

is*9io] ttFiBm^-#itgc©m73«-§-(vi^^^/i' 
[M*9ii] MiEa^#«-ta5©ttj^ft#^xi^ 
A. 

tr- a© if *> bWimm-%-f&ft<DK # ^<c«»© i£ 

li^'o*fiK pP W7^(^S<5v>"C§:{B'7 f ' — ^ Sr^J^-TS i k & 

[*B8©«*lfcRBin 
[000 1] 

[ISK©Ai-S«[llf^SF) **M»CDMA^tljai«{C 
[0 0 0 2] 

[?£*©g«] !7^-V^^^/W^-^7 f ^Tii««r|?S,-t- 
SJ^1fi:ft©^i&ilftv'^.7 i At Lt> DS-CDMA (Direct S 
equence Code Division Multiple Access 




3 

&ZixX\,^Z>&. -ecDlotcw— ^S:ff^^fc5o ^ 
LT#tifc©&#£@5#5£-e£>3 0 CDMAiiff{-*5V^-C;fr> 

[00 0 3] 12119 (a) {cfcVT, 1 tef — ft, 2 
,~ 2 .tiv/wf a** <d=&a^ {CIS CTiSltf- btilt -7 -4 -y 

i^v^sfif-^©" i" , " o" **ue-*-awj£iB 
■efca. in (b) KTn-rx.okz.mmm&vmbfrx 

DtSftL, 3>o, 3flm^<B9l&l$*lt>ftft£. f— 

ftltt, (1) Ti'f fgff i"<yKD7'n77'f /i' 
■^s/uoi^lHlftiBW© fcWJSU (2) f/n7r-f/^ 

P„ MP,it)v;^^^(l)L, (3) rat&^A-f 

*ja>btf>jl®t*H£rSt#JU (4) &s*Mz.&Kit7 * is 

[0 0 0 4] t-ftll^Vt, 1 a fit-eyf H7-r 

a** a-*) -<?*>*>, s«ft-^tc-&*n*^fa 

ttm-s-oesWHSTtwr*-* HI 9 (a) 

{4Stfi^<© 1 >3-\*/l>ft<Dmf8LX'&> V , 7" ^f f 3 OS 
{itHjftMtefdif ■v^/W&# , fc>'&**t-CV''5 0 S-a-^^-yv 
^ l a ttgf •r^/i'©fe1&l?-§-£:^v N "r7^ff Stiff 

^*{ciSCfc^m<0 tr— ^ S-Sfo^^^JOfettJ* U a 
— y^7-f/^l b SriS LTRAM 1 c {cfEtif 5. 
;*t&ttiasi d{*RAM{c|Ett^tufc7 p o7'r'f/i' (Ell 
9 (b) ) Sr#ILTv;Vf-/^5r«^f5#/^SO ! 

2„ 2,|c&&fi:Bfl#}<D*-r 5 (f s^fRWJ^ 5 

is?) *7F-$-*5>— hm-^Ri^mm^mmm'f— 

[0 0 0 5] Q't^Kfettz.-? ■<( I'M— &S2„ 2„ 2 
3 l*l^-1»^{-^oTi3t), gf t^/WcWt) ^Tfcl£ 
« = - K«r»£-rS8* = — K3&£S5 2 a , 7Vrt§ 
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ftfS-i-{ctt:m=«- K^SsJlLTigifctfef 3f||||S&2 b, 

yis-7m&&ft?yi<'7mft&2 c, mik^titcis-^ 

^SC2 f *XT^ So ^*=St{4«^coAm 

1 - j QtfcS. 

10 [0006] 120 ^^^/um^mwmmmxi? v . 

3' »il©l«7yft, 3{*S*ti!/i<Z>T^-t\ 

2 e tt^^f g|5<E>f ■Y*/l'm%.<Drc}t><DWig.&ff5 

mmn. 2fii»itai, 2f n«*#«:srtii*-rsffl 

Tisr- f 3 Srr if 5t, 2 e tt, A 

^fS-^-r t^rMft^-s s'tO«r s'Srm^ 

f 5 0 fi6oT» ^©m*{±, 

r s *= s I s '= ? I s I 2 cc £ 

20 t ft 9 , KX£ttiftJMB 2 f ' (DW73{*«*s^»*^<evN 
t>©itwirt*o, ^^2 f rc>w^« 

rf'=s{r=s I 6 I 2oc s 

Hll 9 (a) <D)«#a5 2 eS.T^*»g|5 2 f (igf t 

^<^{cjc£: Dfc7 >r v^/— 2 ,~ 2 3 {i*riS-rs^wf 
^flfMP,~MP,l:f t^/H-S!l •? t>ttfcifc»:^ 

-^srmscL-c^tfeu, mmtt\sxmhMz. i m : nr*'<* 

[000 7] t ^ DS-CDMAftW(C<t ^iiffV^f 

AOStffi^T ^f "7"{C['i^.^£ - t ^ ^TVf t^fflV" 1 ?)^ 
TV>So -fe^^ — 7Vf ft {402 1 (a) {^f±5 

Site/go^!? 3 6 0 0 ^^b-C-fe^«r1g^cO-fe^ 
^ — M##J bfc t ^ ^ — S C £JSSf -5 7 yf f 

40 ^SrStt^f v\, ^^Ste^-— 1f*^<OT#{4f t^/W 

^fiotST^e^foM^-fk ^ & ±&^ia t * o x v ^ 

Ltvyl/fir-A7yTt^7/7 , f^/71/-7 
^f f omiz. M^^^T/«cfc>i^TV^^ 0 ■x'/uf if— -t,-fb 
«t02 1 (b) 5<-ffi(Sl#'tt^|g^LTte 

[0 0 0 8] T/Uf t*— A7yf f tex El2 2{c^-rJ; 
5 {cm^:©m^-r >f f AT^AT^^^ixfciT v 
— 7>7"f AATSrfflV^TS'ft§r^T*l/\ t'-A7t- 
50 vBMFT?7yfttHMtl;t*-A7t-? V^"^ 




5 

-r<t 5^^ffRl ^ ^^4$r^ix.Tv^-5 0 ^ot. tr— A2<ojg 

iffiiir Tiy^-r a at -c^iE^ti, 

— AB 2 (D®;^{&£>tf— AB h Bs—BkJ: < ft 

*^^^/W<0^— Ifftjcfta^tf— ASr3BlRUT$«Sr 10 

[00 09] El 2 4 tt«t»Sfl6^©S««<D«|J*|gt?fc 
T K «r*bTV** 0 RVC,-RVC»ttgfifit©afl 

mxmk*i!& ft b 

g«lf— A:7a— * V^SrllfiL,TM*<0_hDS«lf— A 20 

b b „Sr«:^c » (c^-r 5 g« tr— a y * — -? "C $> 

-6 0 R S S,-R S S,ttgj|lf-A7*^B Fd^ffl * 

y ( (nT.) =£W kti • x k (nT c ) 

MJSoJBi tf-A^fpj^-if O&ttA) 
(D^ff fa tf — J\7 B F cofg i 48^A» - 
fc^s-C^So EI 2 6KMl)5£©S*«rtf— A7*-5 ^ 
^ffi<7>F FT^rffiV^TfT5 tT— A;7;*- — vOW-efc5o 
[0 0 111 N*(D7yftif AT,-AT N (El 2 30 
4) ttg««»K*Cfc«#xi (nT c ) (i=l- 
N) SrSfilUBRVCi-RVCKAAU #gft[U& 
ttAA«#<Oi««*ii«. A&S&Eft. (QP 
SKM) . A/D*tfc«rS£?TLTS«fcr— ^7*- ^ 
BFCA*t5o g«tT— A:7;a— ^BFteN<@<OA;£ 

O^/^lc^t^o i"ft*>*>. gff ^7*-tb 
Ff4(l)SC<D**KJ: 5*tr— Aom#yi (nT.) £r 
;fc£>5o OV^-C, iBltlfcigKRSS^RSS 
tf— A^ol^T^^^-^^S^ffllfctkSr^TftVV -feu^ 40 
* S E L^i£ffim^O^«^^**:^i»S£*^-^S:51 

[0 0 12] 

Stiffs, ^v^^«cj:9«FlBW(c»e>tfot:v^Sfi 
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f} £ *L -5 N<@ co_b 9 S§ tT— A B B $ it* i» 

v^T#lf-AB 1 -BN^c^m^a^^SLTis^tem^a-^ 
(i, Qfft) ^aw-rs scNTiia«B»» 

al^UTgft^RVfCffl^-f St©. SDMttiS!*t«fB 
■B- (I, Q«-J§0 ^A^S^TiaMJttaftSrlTSlRlJBtttt 

[0 0 10] tf— A :7 a— ^BF(iEI2 5fc*i-«t 

~M&«5S»t-»/*"r5o 85 i tf' — A ( i = 1 -N) © 
ft-^y, (nT.) N^T^^^^^gft^Sr 
Xl (nT c ) , tf-A^^-^O^^^W^t-T 

(k=l-N) (1) 

[0 0 13] a_hd*e>**MOBWtt, i/^^Sil** 
St5v;i/ft^A7yTt*S;Srffi^t>-ftg2lfpf 
^«*»O»»3»ia*t*«ll»»»»<0T W-7Vft 

■^/w^ ^ co^^ m^ft z thtc.m$c<D 

^fc**©tf— Afi-g-fir^eu ^^^tf— A<D^^ 
[0 0 14] 

l/-7yft^rA|j;, (1) T 1/ — T >^^co1fi^ccD 

r yr *^ -egfs u if — a ^ ^- - $ ^ ? % 
tt1Bfc©t« W tr - a «r»rti- s tf- a 7 , 
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[0015] ^m^ru—T^-r^^^itD- 
* jet D**jc^^«©a»4£»*aa©n»^-f 5 

t«!jaWroiMlMWfcff3wi:tfT?#a 0 X> f— ^ J ^' 
LTft#L> #tf— -&.©iI®:7"n;7x'lVl'<fc *) V^U© 

tt«/aai«piiBii«aii c^^-ao e*swca/<;* 
© tr— a© 5 *> stiis w^/^^t &tr— Ata& bfcjgifc 

10 0 16] X, $»9!©7 l/-7yf t^f Aft, 

£>*;*©£ tr— a©5*>. «2k ffiaitti/iiftsiR©^ 
-f;fta>#*#& 1 *fcft«gfc©tf-A©iMi£«i:{i-li-£5l 

«ft^«ril«bT-£*/3c-*-5©-?fc<, ^^.^tf— A© 
5*>S2k *fiHt*fcftSiR©v»-fn*»* s SE^^:#*if . 

^-A©a»tttk«*t'&^bTafif*-^©*u3earif 5 

[001 7j X, *S|ro71/-7^7tWTA|i, 

-^/w^jx©^^^:if— a© 5 ta^, tains**: 
ttSiR©*)©!****^:^**^— #^<fc 

•) K br— a icjs b fca»s£fM9H§-«r a*r s . 

5. ;i©J;5«--r*u«\ y-fXfcioTif— A«|««flE 

[0 0 18] X, $Wffl7l'-7Vftv'^fA|i 1 
/^ftK7-f^#-» (iS»t£«/31SISSaJ) Sr*i-6 
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^^4tO^MLT^t5. r©i 5»--f-ttft", 

£ M y-f i^©3&* Srttin -c £ 5 e2t faff 
[0 0 19] X, *388!©7W7y^t^7 1 A|i, 
g-fl^— ^fiJSSC, (2)^^±fcr— a©^**?,, *fc 

10 ^©W^iBSSrffiv-NfcjgjKWJWfcJ: *>M*#*«r«:Jfc-*- 

tgnf-^^jfets. c©* 5 w—*s 

ft**, 7/>flf-A7yft*^ 7m^^71/ 

[0020] 

20 i&w<r>mm<DMm (a) h»j 

(a) & 1 0£SS0!l©T TV-r-^-^^^A©Stl"& 
111 1 ft#3§|f3©|g 1 HJ£0!l©T W- T^7~r*/7*7- A© 
«tB&«fig;E|-T?fc5o 0f\ 1 iftSftffl©rv— T>-r 
•7-efc?3Ni@ (m-eft4ffi) ©7yft^n,~i 

l^^bTV^o 1 2ft#T>'x-7-^^f>A73-f-'5 
M-^-SrfflV^Tjfi^ttSr^r-rSM* (H"eftM=4) <D\? 

•? , @ 2 5 ~s 2 6 kCTF-rffif&zmmx-z s 0 1 3 ,~ 

1 3 .ft^vv^* ©^^^.felc^Jt 5>^fci^i£«/igj^ 

•t-jfi»ffifi:lHlBSR S S,~RS S.*s^$i^TV^So 14, 
~1 4.tt«*XI±*ilMt*»3ei-Sj»««T?«>D, * 

4 asi 3,~i 3,^a 

[0 0 2 1] 1 5fttf~A-feWi?^T?fotJ, JBI^fit^fft 

^^©gf^ft© if— a©* jt^p^ki* C3ta»it»fli* 

SrjS^bTm7^-*--5t.©rfc-5„ 1 6,~1 6 L ftt*— A 
40 -fe^^^ 1 5|c±t)il^$^ciJftfe«ft^A^$^S 

«SLTW*t5 c jwis^fcgfa 

T?t5. 1 7ft=&^-v-;M4t5£gI51 6,~1 6 1 ^ fettle 
tti^V^Sff-iJ'O" 1" , " 0" Sr^i-Sv* 

50 [0022] #ryf tf? i i,-i ljiSMtttic 
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(QPSKfctt) . A/DS6*SrHfTbTS« 

if— A^^— 1 2icA^-T6 0 g«tr<r-^7^— ^ 1 
2 1* 4ffl0>A;*rfB#KtT— ^^SrJSLT4* 
<D^— ^B,- B 4 £x-f i^^ftt-^/£U ^^fetcfS: 

asi 3 i—i 3«tt«*<otr— AB^B^fcJtbTiSi*:* 
-efta<^tr— A-tv^^ i 5tutj*i-So W-bt^tTb 

T\ ffiO^SBl 4,-1 4 I tt^^SlC#tT— AOffi^Sriil 

-r^/Hf^g&i 6 i—i 6 l k:A#-*-«o ^^A-jfjgas 

ffi*«*SratlibT'&J«i-S^>"Cft< . :£^>^tf— A 

ft^«r^brSfI^ r --^^J^^fi 1 5^J?>. e^fp« 

^ 1 2 i LTF FT«^©tT-A7i— vSr«Wt5» 
B2fc:«-*\fc5te* S«ia»l 0i— 1 O.Srf— 
A7*-vl 2©m»fc:Ktt5o S^tllKl 0,-1 0, 

St (QPSKflMR) . A/D^i^Ltt^i.7t 
— ^ 1 2 CA^t^o X, tf — J\~7 — v 12^ bTgl 

-^Srttffl-r*»£tt. 3«[§I»1 0,-1 O.Srtr— -fc 
^^-^ 1 2<0«Sfc«tt5o 

[00241 (b) mimmm<DTu--T^'ti/X7- 

m 4 tt*jsM<o«f i njfiw©T r >-t-?-^xtj±<d 
smw*j*b-c& v. sit n-tt^fcrtra— «f*^# b 
ti^s 0 i o,-i o*teA*«#<oHjasy«lB. 

jattftXtt, SB&Mft (QPSKiS) , A/D^&£ 
HfirbTSffif-^^^-^l 2fc:A*r*-5S«l§l*, 
i 4,-1 44tta?l^:*bT#e)i^fcfS-^S:ffiv^T^^fe 
{c^t* — i*<olI;A&£ W£^§lffi$>&V'tf3:S I R (W^ 

/w^^«H|-«>5S±#niBIHSr«€b. -*vw?v<*;*<D# 

«) 13,-1 34t-iS5tt»^3®^P8*6^-r S isjfRTfm 
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[0 0 2 5] t-ftl9(CjoV^ 19attV3/f h 
-7*^9 4/1*9) -cfct^ gfiff-^tc^*;}x£ 

gffS?-* v*/Wf § affi WSrtH;*)-*-* *><d-c$>& 0 
7>rt*fi i N <oS:mffl^^f*te^-y^/^5>t> 
^**tTl*£ 0 M^^/W^l 9 afig^-r^/W(Dj£m 

«^Sr*ftWbTffl*-rSo -*-*fct>, ftS^-f/i'* 1 9 
a tt^/^^^(0»#S:Srtfcii[SfJ£««H|- (D Sff 

bSrabT^JSYbbTRAMl 9 c^ia«-rso »<*tfe 
fflS&l 9 dt^RAMicfEtt^ttfcgjffi^ti^r^/^ (El 
19 (b) ) fri^WbT^w^^ilVjfflSWIIBSrttffl 
b. -e/w^^©#^^^jE&Cfc7>f V;tf— SSI 3,— 
1 3 4 t-^«§B*&0^>f 5 ^S-jS-r**— b«#2l 

[0 0 2 6] ^/w^^^<D#^^I^JC£bfc^>f V;tf— IB 
1 3,-1 3 4ftl3-i^ftotfc*9, a^^^/Vtd 
20 #J*9^Tfc&^^-K§r^-r^te«^-K^SPl 3 
a. If— A:7^ — ^ 1 2^6>AA"rS#tr— ^B,— B M 
f«^^ K^S» LT»t£f t^*»Sl 3 b,-l 

3 b M . F^ymifr&ft o 1 3 Cl -i 3 c 

-rmmmmmmui 3 d,-i 3 d&m%.x^z> 0 &t 
isT-r&^-i i,— i i B ttgfi«»[iciscfcs««-s-x 

,— x N £r§:fa[Uf&l 0,-1 0 N lcA^U #Sfa[e]g&fi 
AA«*<OW«»Eii«, ja&ft&Jfe. iffS£*« (QPS 

30 2iCA^-T^o gfi tT— ^ 1 2ttNfi<DAA^I 

1 3,-1 3i(-A^-r^o v^/— SRI 3,-1 3itt 
aScotr— ^b,— B M {-^fb-c^— l 9d^fe«*S 

tf— -^irw^ 1 5(-ffl^l"r^o 

[0 0 2 7] «_h t mft bT, fflll^gB 14,-14 4 f£^ 
40 ^»ic#lf— A©«*SrJB(«U «3£*fe*Srtr— A-feV 

tfc«*«r»*lb-C»ca©^ir*/HtS«l 6,-1 6 L (c 

A^-r-So ^-y^/viesasi 6,-i 6Ltti^^*/wc 
^^ft^-f-S^v^rgffi^-^co" i" , w o M 

[0 0 2 8] (c) 

50 V^-SPl 3,-1 3 4t-*f^bT|Stt^tbfcJS!l^ 



(7) 
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g&i 4,~i 4 4 f*na— mm^i^xts*). &s<*<d±¥ 

-A©®7^fc3VM**BHfitfc3VM*S I R m^r/^w 

(c-i) m,ts 

AVRIi¥^ltt(Hl8&t?fe'5o 3K»*K:J:9»&*ufc:Ifll 
-§- (In-Phase VS^r). Q ft -^(Quadrature fi#) l*I-Q« 
^*lE-r2» iI+jQ=(r+O 2 ) 1/2 exp(j0) fcft*. f£o 
■C, *||C«JMP-er ==(I+jQ)i r*= (I- j 

[00 2 9] (c-2) ffiHflt 
l3 6ttffiie{it$ra)S-t-S^«<D#^g|t?$)>3, PLEI4 
,<4uy hJSffigP", MP«S£3£g|S, ABLI*^{fflH] 
S&, AVRttspJS-ttlHlgS-C&So CDMAiifftCiJl^T 

ay htta«BJPLEtta»««JiiJ:9»6>*Lfcflr-«-J:*)/-« 

/fP7h^^r=(I' +jQ' )^ttWLT*»gPMP 

i^A^i-^o **a5MP«sffi^^r p i->y#/ir = 

(I' +jQ' ) bWLton;^ n y hS^tf^p p 
*= (I-jQ) fcaHt-S-fcHIrTfflH** U '*JM&KSrlft*r 
tt@K A B L fcA^i-S, Jft*Mt(sIJ& A B L HJMtJM* 

u wttiuKA v r r*»*m[w**' 

[00 3 0] (c-3) S I R 
B7ttS I RjfflJfeSe©fltJ*E|-e*>5o E^, 14att 
m-%-AfflM&JZUX'ik> 9.08 (c^-T J; 5 !- I - j Q* 

*#Wfcia, flr*jStt«*jE<B i 4 a BSflrflr-§-jjsoffi 

g-^ N;WR©I^ mmf&ft) as 
S9**» R,Wite*Mt^ t oT^f4g-<^ h/nfr I - j 
Q«m¥ffi©m l *HMH9-lcasiJir*. 14b liNv-y 

^mmwn. 1 4 c tt^mtm<o 1 , Qmf&&&-m 

•Bfi^ h/WR£> I J&^-R,. Q^R 0 Srr*LT*DflL 

P = R, 2 +R 0 2 

rfcfc: J: 0. SfS«*JP£frj|-r5§:ff«73 
»WSi5t?fcS. 1 4 e ttSWWAoWttftMIS-rST 

*5jffi«5¥gJS, 1 4 f «*gfl®;/j<©¥*&ftta>ibm j <#s 

1 4 g li#Mi£S7J S t ^mm.m.tl I J: 9 BUS 
S I R=S/I 
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li<t !3 S I R&mM-TZ S I RfeMtflXibZo 
[0 0 3 1] (d) £)&0g 

(d-i) \?~-j*m$i<o$mw 

So 

[0 0 3 2] S9H:tr— A^<O^^JS:^-t-7o— Bl 

tti4 1 5li$!j5£gf51 4,~1 

asSA-i&St*— A£r3£«>5 (S 
1) c ovv-c, tv^?15tt, #^©7>fyM 
1 3,~1 3 t £*>nfi&*<0\?~MZ&Z1tmttfflS-f§r 
Sr*ivP*T,a«UTaA-*-* (S2) o «-'<*J: 

-^-a-fiKUTSffi^— *©*yj£fcfr5 (S3) . 

* fc^-rlotf— SB) ±0^1 IT— AK:jESUfcaS»t£ft« 

[0 0 3 3] (d-2) ^H^^— 
30 El 1 0 iCTF-rx 5 ^Wy^/<-Vf«tt5 £ i 
-7 12, 7-f^- SBl 3,~1 3,. Ste951 4,~ 

t^vfi, ^^^^2) saa-rs. x, #^7^ 

5„ tr— A-feu^^ 1 5(iA^J^ttfc^tf— 
ff-^<D5*>«* (*>5v>(*ffiBfl1fi, SIR) sPK^ttJ: 
t> *t L-CHl/J-t-*. f-Airl^* 1 5 

[0 0 3 4] (B) ft2 3UH0g 

=?\xmT£irz> : mm-7vy r 4 fr*mm\.xyf—j**m 

50 Hk @ 1 2»i#lf— AOi8Jf7*B7r^^1?« (a) ~ 



13 

(c) lif l 3 t - A(DII/p 7 r -</^Jt fe 
S 0 HI lM:fcVvt\ 2 1 \^mm<OTU— r^v^T? 
fc»9 Ni07Vftif2 1,— 2 l,,§r^fbTV*S 0 2 
2,-2 2,ittA/J«#<DKja«*«, BBS 
«ft (QPSKflMSO , A/D*«SrHfifUTtf— 
*-^2 3fcAA-r*S«lslK, 2 3li#r>-^^m^ 

1~ 5 M*cD tf— A B ,— B „ £ ««6<J MUS^i" S tr— A ^ 
5o 24,-2 4 s tt^/^'**<^*tefc:R 

*«#***it-&j«-rsv^— ^jsmr. 2 6 

ttJAi-S-fci"^^ 2 8hfctf— A31^*J«lSS^*> 9 , S 
tr— A§rv*;*feM:7-f Wf— £B2 4,-2 4 6 {cfg 
/Tt5t^ 2 9tt1^— ^ir-efc5. (1) tf— Afelc^ 
/w^^m^-oSjg^n^r^/w (Ell 2) «r«#U 

W«2 8fcbT— ^m*©pT5*»*U JEfc. (3)^^ 
ft^ttrtfo*vfc7^ V^-gB2 4,-2 4 4 tci£&Sfc&3 

[0 0 3 5] ^^feJCK«tt>iX-CV^57>f SB2 4 

i—2 4.J4RI— »tftfcftoT*5 5. tr— Aa«fRIW8B2 

3-K**J|tUTi^«-rS5RJW»2 4 c. if^rf9» 
Srtr5y>'^BI»«2 4 d, ifitttfc«#te^^fcrti:ufc 
«|6WIBII«E*j«i-3iffil«IBPiaE« 2 4 e . 

tt£SB2 4 f . g£MB;lTl^So t>— 7^2 

, 2 9b fcfc^iSKfcSB, 29c h£R AM. 2 9 d tt»* 

xmrnzmibZo 9 aAi*¥*Wb»2 9 

d tt«F5>#JM^AA-rS#tr— A B!—BM«C-&*ttS a 

ll^P77>f^ (Hi 2 (a) - (c) ) Srf^SbT 
RAM 2 9 c^lBttl-rSo ^*tfettJSB2 9 d 14, 

tH^So "r*iP*>, ^^tjfeU6B2 9 d\*i*<Ds<x<Di£V> 

■tt^^s^^jtvaaswpiRi^-^ (to, t„ t 2 > 

X. ^*ffl»2 9 dtttr— ^a«IW«itt 
[0 0 3 61 Sot, WitfHl 2 (a) — (c) (C^ 

mi tr— »2 tr— aoIB2^ 
§13 tf— A©^3^^<o«-g-u^wdSK^ffl[J: 9^: 
£w8§£\ ^*ttaj*B2 9dtt:, (Dfgl^cofgl if 
— A©?>f$y^ (2) ^2^*<D®2 tf~ACQ^-f 5 

y^, (3)SS3»*;*»3 if— ^(Dpsf * v^-e, t* — a 
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ffl*"5rS:^--AgitR»J«ieiJ2 8fc«^-T*o ^<DiB** 
(1) ^>r^^— $15 2 4 1 <£H?U^2 4 att»l^^<0 
»1 tr— -fcSrttWU (2) SB 2 4t<0 J tv? 

9 2 4 a 2 2 tT— A. (3) :7 SB 2 

4 3 <Di? V^>* 2 4 a l4gS 3 ^^<D§r 3 If— A^m^-T 

s 0 r^^tr— AttifiitiRSturu— 
##JtoHtc J: 9 iSLTMt^ ^ £ So 

io [0037] (o m3mmm 

m i mmm-Q\^7 * 1 o^t*— ^i? ^ 

<z>tr— ^sr»wbT*^cit^/s-rio iai3ttd^s» 

-5o EI "fx 3 1 n§:mm(OT u—Ti/'r-rx+fr V Nf@ 
(N=4f@) (DT^T-rm^Z li- 3 l4Sr ; frbTV^ 
.So 3 3tt#T^7 t -^*^36^A*-i-*«-9-SrfflV^T*& 
20 fp3l4Sr^"rSM* (M=4) CO tf — J* Bi— B 4 SrS^W 
(C«4t"*-SFFT*J*Otr— A 3 4»-3 4i 

So gB3 4x— 3 4 K «u ^-t-^B^Bj: 

t£M^^tti21£tt5HS3 4 b,-3 4 
b 4 . SO^ffl: ffiBitt, S I R) (D^t£\?—J* 

(asa««*) ^s^-rs tr— a* ^ 3 4 e . ma 

J£«J|l»3 4 f ,-3 4 f 4Rl^*J|[«3 4 gl -3 4 
g4. #*^m*Sr*PS-rSiD^3 4 hSMSx.-^ 
30 So 3 5,— 3 5!l4m^ (fflKfil\ S IR-CtiV^) Sr 

sos-r ssu^-cfc . tth^iv^ * 3 4,- 

3 4 K (cA^/-t~S#tr— AOiA (ffiBflffi. SIR) S: 
SO^brtf— A-fe:t-^^ 3 4 e (cA^-TSo 3 6 f4#^ 
>f SB 3 4,-3 4«<DiP*#3 4 h^bHi^t5fl 

^SrftAJfc^-rS V— -^-&rtSB. 3 7t±-&*«*^» 
^V^-C§: J ©7 ^ — ^<O w l w , " 0" Sr*J^-rSx-^*J 
^gB"t*£>So 

[0 0 3 8] #T >"r~rm^- 31,-31 4 h*§ff Si&M 
«DfcS«flr-9-«rH«bftv^S«EKfcA*b, 
40 [HlKt4A^ft#Oii5^&tt'l>Ix Aftft^ ifffttttt 
(QPSKW . A/D««S:»fif lt^7t- 
^3 3t-A^-TSo tT— r 3 3 4 <@£>A*{I 

^Ct'-A7t-^ y^§-ftLT4*(O^AB 1 -B, 
Sr^^f v^^^WtC^b, ^fe(:gltt7^ V^f— SB 

3 4 4 - 3 4 1 (CA^-TSo SB3 4,— 3 4 K (D 
iSfrffi;mSB3 4 b,-3 4 b*tt*»cotr— AB,-B 4 (-*f 

4 5 >^-C0C©(Otf— A-feW^^ 3 4 ef-tH^-rSo 
[0 0 3 9] «±tatfirbT. fflO^SB3 5,-3 5if4^E: 

50 tt^^*f^-T S 7 4 ^/U—n 3 4,-3 4 ,1-A^-T S \f 
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— A©®;/? U S!l^m§r7^ >#— £P3 4,~ 

3 4«<Dtr— A-feW^^ 3 4 e ^A^)i-So #7^y# 
-S3 4,~3 4,©^-^^^ 3 4 eli, SH^ffld* 
!S!j£te«fc 9 * t'— AKJ& b7fcigl£frtt-)§-£jgtR bT 
*a©^-^^/Hfce« 3 4 f ,~ 3 4 f 4K.tf?HPa$ 3 4 
g ,~ 3 4 g 4 ^A^1-6o ft *J\>¥£%U 3 4 f ,~ 3 

4 f JWHI^gB 3 4 g ,~ 3 4 g g ^-V*/W£j£ b 
fcff^j£j&#£:*t;£U iP^3 4 hte#^*/l4i5£ 

tt^gpom^^-a-^u t-^w^i 8 

[0 0 4 0] frfrZT W— T^^^-v-^^Ajci^fi, 

if— A-t ^ tr#7^ mz.WLttX'<7-m^< 

HI 4ttlB3iafc«©»iW«j«BI , r*>»)» in 

I 3 km-&frK\$m— «F-f|-£rttbTV^ 0 01 3 fcJt 
^Tg:filHJB& 3 2,~3 2kRU5-^— 3 8Sr«a^iXA/ 

X-g>t£Z>&^ r*i,?>gfflH]B&3 2 a ~3 2«XWf— 

3 8<Dtb^ 7 ^ y^ai 3 4 ,~ 3 4 ,©lf- At 
^34el X-CDWlftVm 4 l HJS^J £ Rfllt?fc -5. 

[0041] (d> m^mmm 

:/r ^^#1^*3*7^^ 4 »6#!I©T W— X V 
^-^-V^-^AOfif^gl-^fe*), El 1 3<£>tS3 3fc660!li:|fO 

I I ~ w a i*t A&"t" Z> MMSE (Mi n imum-Mean-Squared-Error) 

m<Dmfo®mn4 1, (2) auswiw*M£j:9ife£3*wfc 

fi^#^:w il ~w i .S:if— A-fcu-^ 3 4 e^e>W^3-r 

sis»i£tcm-§-t-»«t'&t3-&T-a-fig-rs«^#»ta5 4 2 , 
(3) *j^i*<w»feffl;&ra«#fc^+*;i'*^Ji«r 

Jfei-^^^/Ht^a54 3, (4)ig^$iJ»SB»cA^-rS^ 
^Sri»*-r •5^51^4 4 Sr#^^ V#-8iS3 4,~ 

[0042] 3 4 et±m3mmmtmm 

^m^m. mfj. nmm. s 1 r> &mMm.&.±-<oxz 

i4Sr^L, *^tt»t&4 2fcttr— A-feV^^^3 4 e 

^j£bT^-V>*/l4t^£l5 4 StCA^T^Sc ^ir^/V 
4 3 teAAfl-i-l^-t ^*/Hf€Sill £J£ bT tti 
*-t"Sc l — ^-^^3 6«#7^r>-^-gP3 4,~3 
4.d^coW^«#Srft^it-&figU, :r-*¥U«glS3 7 
li^^ff-^lCi <5 7 ? -^W" 1" , " 0" ZWfeT 

4 1 Ic^ig^S. 
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[0043] x— ^j^sb 3 7 tt\ a^it-e-jfcfflMj-fc: 

LT#e>^fc{f#cD" 1" , " 0" SrW^-r^ 0 r<Dfc 

«5it*^£m3lbfc#msa s iaeLTV^ 0 ^ ' 
•C, 4 4 fcfc, ^»g?4 4,-CJHlJ^mi-^-V 

*frMfemnm4 3,<DtU73Sr*StbTtetiS-7EI-M 

ttzmmm^u 4 4 b, mm e t lt»&iw#p 

gP4 1^A^-TSo Jt|B»^)P«k0 3ES*t» 

10 fem^i&M-fz,, 

[0044] MT^^UXA t bTLMS (Least Mean 
Square) <0 <fc 5 ^PB^BESr & *>V>-Cft#.<E>H£r : &' : fT 5 

If— A-fe-W^^ 3 4 e -C^^bfc=S-tf— Aro^-^^/Wtt 

[0 0 4 5] El 1 6 B3&4 *16«<D»j|««j*Ht?*> 0 . 
Ell 5 fcPS— SB^ttH— W*Sr#UTV^ 0 HI 5JC 
Jt^<Tg«lHll&3 2^3 2 JUW— 3 8 S:»a*ii 

r^fe§:>ftlHl^3 2^3 2»St;t-f 
■^3 8(01!)^ ^-r ^^f— Si53 4 1 —3 4 4 ^tr— A-fe V- 
30 p $ 3 4 e 4 -t?0»f^ttH 4 (D^ 1 HJS^J i ^-efc 

^>o 

[0046] E117^4 Mffi.M<D$5 1 <0^^!|-Cfe 
t), Ell 5 km— gB^craifg— ^F-§■S•#bTV^So 3*4 

3W!i-m, m^#»t-a-^ft-§-^^^^/i'«i«gi5 4 3-t? 

^ -f */H#J£8illft b T ^ -t o T v % 3 

a*. ^■•Y*-«^tftt>'&»-caW:iW«i»4 

ttSrBtfBSfU ftfo5te»JMS5 lSrRtt. v—^-a-^SP 
3 6 t?S^:J4:^-J*^t?^ 3 <fc 5 t-*^f$^>S^W^m 
40 fit-f 5J: 5mbxv»5. S^dt-e-flgofi^-wi: bTttif 
— A-fe ^?34e d^P>ttl^I-r-2)'fI-^-»— 
W= I x, I 2 + I x, I M- • • • + I x „ I 2 
*S»*bV\ ^*5. 

W= (I x, I J + I x, I 8 + • • • + I x.| a ) 1/2 
^S4 4J*^-r^«IS^<t^^ffilHlte^/j:v>fc«>, -fe 

50 [ 0 0 4 7 ] El 1 8 \*m 4 HJS^J<D^ 2 OKftHft-Cifc 




v. mi 5 tm-%!&K\-i.m—ft-%&tti,x\,^2> e ®4 

\zimmfe&mu4 Ko^wtn. gmj&mmuA 1 
3 6 (D^fcft ->§- 1 mj£K£&<»mfrimm e 

fit5fc<D8Sffl{£iB« bfc;$3§W<03£s K^®* <E>^as 

^jffi-efcD. *5sw»me>§r^-r^t©-cii^v\ 10 

[0 0 4 81 

s^u^^^-at ^7-*^«i.^-'a-^*-c &s u 
-?%:mm*mf8,-tz>z.b&-?%. e^fpS^sit^tt 20 
£3fcil-f-sr tas-e£5o 

[0 0 4 9] X> *5IW{C«tti^ t-ftl-iOv/V 
ffl&®m&fto r £3S-e£S 0 X, #31931;: J; *Uf. If 

— ^-yt-*5V^T, If' — A7f — ! ?'d i ?5tt}^3"t"'5^t*' — A 

^/KD*:£ ftA?J* Sr tf — A^tc^lffl U /-^fetc^tt 
g <o tf — A©p tfrlB i"<;vo^: # if — A \z.fo b 

[0 0 5 0] X, #3§W»c<fc;ftfcf, ^^^co^tf— A<D 40 

fcte«i£©if-A©ig&1g{f^£5gtRU ilfRbfcjfiit 
l&ff^&^bTgm^-^^JJfeS'fT 5 <fc 5 lc Lfcfr 

tf — a <Dis»ttmfi-^ sr-a-se b rsft ^ — * ©*us s-fT 5 

tub, e2lfpK-^S«#tt^#-t-Sit^t?#S. 
X, ^IHlcitui, -^/v^^^o^^^kif— a© 5 
ad^ffi tiHtt. sir) as**t#-5f-A 

Sr^J6, D^tf-A{£j£bfcigS£ttMf-f§-£jl*R 

U ^bfc^ttftffi-^Sr-a-^bTSft^-^©^?: 50 
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gltvxh. ^oTtf-A-Sr^b-ri^— ^-e-^tsr 
#s„ 

[0 0 5 1] X> ^^(Ciixfi, ^7^|C7>f^- 

X. *^il-«tn«> -v/V^tf— AT 

[HiB<DlK¥fett9J] 

[|gj 1 ] £f l|£te#J©TW— T:^^V;*^A<D*KB&* 
;&0-C£>So 

[0 3] »lHJ£^JcD*2©^^J-efcSo 

[12 4] fgl!?J£#!JcDTV— T^^V^^-AtD^* 

[0 5] m^»w«^m-cfcSo 
[0 6] ffiiaflt#w«^0t?*>s„ 

[0 7] S I RlS81©Wffc5 0 

[0 8] fsm.^ h/ucD&m&nJj&^m.wmT'jbZo 

[0 9] fcr-ASSW>SEJBW-C*>S 0 

[010] SElB^>f^'>^lllj«<0*?g«|-e*>*. 

[011] Sf2mfe^!l©T I/— T^^T-v-^-^ACO^JSK 

0-e*)-5„ 

[012] #t'-A©i|ji7'o7r^;Hra-efc2.o 
[013] m3mMffl<OTU— Tls*r-Tl<'*"rJ»X'$> 

So 

[014] 03^JS^!)©TW'— T^^-riy^Aonm 
«fiK0-efcSo 
[01 5] 04|^Ji0!l©TV— TyftWf^ffc 

So 

[016] ^4 5fe&fe0!l<E>XU— 7yft^7-A©^iW 

«^0-efcSo 

[017] JK4**«o»iaE»«-ea!>*. 

[018] ^4HJS^J©^2^^J-C*>S„ 

[019] uxcDRAKE&mmcoffif&bjmmmwmx- 
*>s 0 

[02 0] ^-y^/W#i^jaaLtft^0-CfcSo 
[02 1] ir^^TVf 1 ^-©^0-efcS„ 
[02 2] -r/V^tf— A7>rtOSiM@-C*.5 0 
[02 3] ^/V^tf-A<oi2BISiK0-C&So 
[02 4] t*5l?©-^/U^tf— AT^-t-V^^ACO^^ 
0-^fcSo 

[02 5] tT— <7<O#ifijt0-e$>So 
[02 6] F FTSr^Vfclf— A7t- ^-?$>S„ 
[if?#(Otftll] 
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